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由此这篇论文重点评估了 LTEMP 项目的成功和失败之处，检查了 LTEMP 项目失
败的主要原因和政策影响。论文首先建立了整体框架和一组指标，用来评估























Freshwater are the most crucial elements on earth needed by all living things, 
but yet were also the most fragile elements that were extremely polluted due to human 
activities. The increasingly human activities has created diversity of toxic wastewater 
or pollutants that affected water quality and at most influence the organism that live in 
it.  
The Lake Toba Ecosystem Management Plan (LTEMP) were founded in 2004 
as an effort to preserve the Toba Lake water quality and has conduct numbers of 
environmental programs which cooperate with national, local, NGOs and related 
agencies. However, the programs didn’t achieve its expected objectives to achieve 
better environmental changes or behavior changes, for example, the leftover fish 
pellet’s load kept increasing due to growing numbers of floating cages in Toba Lake 
water that in the end worsen the quality of Toba Lake water. Thus, the major focus of 
this thesis is to evaluate the successes and failures of the LTEMP and examine the 
main causes and the policy implication of the LTEMP failure, starting with 
establishing a integrated framework and a set of indicators that will be employed to 
evaluate the Toba Lake management programs. Afterward, the study appraised the 
LTEMP, its input, activities, output and outcome. Furthermore, the study indicated the 
implementation gap and the root cause of program failure. The results shows that lack 
of law enforcement, poverty, public awareness, corruption of official agencies, policy 
and law overlap and conflicts, limited funding, insufficient human resources and 
governance mechanism were the major causes that lead to program failure.  Policy 
recommendations were included in the last part. 
 























As crucial natural resources, water is needed by all living things in the Earth. 97% of 
world’s water is covered by seawater which is undrinkable, only less than 3% is fresh 
and can be used as drinking water. From this 3% of fresh water, 2.5% is frozen and 
locked up in the Antarctica as glaciers and icecaps which are not available for human 
being. Thus, we can only rely on this 0.5% of freshwater that we can find in rivers, 
lakes, streams and groundwater aquifers. With the increase of population, economic 
development and urbanization, the water body has been seriously polluted and the 
aquatic ecosystems have been damaged over the past decades. The drinking water 
safety and the watershed ecosystem health become the most concern of the world. 
 
Located in Province of North Sumatra, Indonesia, Lake Toba is 904 meters above sea 
level and with a maximum depth of 505 meter. The Lake Toba complex occupies a 
area of 3698.54 km
2
 which consists of Samosir Island 692, 8 km
2
 in the middle of the 
lake, water surface 1102,6 km
2
 and watershed area of 1903,14 km
2
. As one of the 
largest volcano-tectonic lake in the world, Lake Toba has given number of economic 
potential for the benefits for communities who live around the watershed area with 
total population of 2,184,568. The lake’s blue water, attractive landscape and 
fascinating Batak culture become huge tourist draw tourists in Indonesia and all over 
the country.  
 
Lake Toba is rich in natural resources that can be utilized to enhance community’s 
economy. Lake Toba provides freshwater that can be use as irrigation, drinking water, 
fishery, transportation, recreation and hydroelectric power plant in North Sumatra. 


















example, they recycle nutrients, purify water, attenuate floods, recharge ground water 
and provide habitats for wildlife
1
















Figure 1.1: Lake Toba 
 
Unfortunately, the careless exploitation of the Lake Toba nature resources for human 
activities, such as hospitality, fisheries, mining, residential, recreation, deforestation, 
logging and more has resulted in water quality degradation and ecosystems damage of 
the Toba Lake.  
 
In order to control the water pollution and restore the ecosystem of Lake Toba, 
government has erected some regulations and initiated several management programs. 
Unfortunately, the implementation of the regulations and programs doesn’t achieve 
the expected objectives. Nowadays, the concerning condition of water quality and 
ecosystem of Toba Lake should be critically handle. If this situation stays unhandled, 
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Toba Lake will be remaining as a history just like the cases of Africa’s disappearing 
Lake Chad.  Evaluation of the success and failure, and analysis of the implementation 
gap and the root cause of the failure of these regulations and programs are urgely need 





The objectives of this study are to evaluate the performance of environmental 
program that has been carried out by Lake Toba Ecosystem Management Plan 
(LTEMP) to the Toba Lake ecosystem and water quality recovery, and analyze the 
implementation gap and the cause of this environmental management program. This 
thesis will also provide policy suggestions for the improvement of the LTEMP 




Data is collected and reviewed from various reports, journals, books, websites, 
articles, that been published by government, individuals and various research 
institutions. Mainly, resources analyzing will concentrate on literature that related to 
Toba Lake pollution main sources, water quality and LTEMP programs. Afterwards, 
writer will carry out the main failures of the LTEMP programs and analyze the root 








































Figure 1.2: The Methodology Roadmap 
 
1.4. Thesis Outline 
 
The thesis begins with study progress in the watershed management of 
international academic and management communities in chapter 2, and then 
introduces the Toba Lake geographical condition, climate, hydrology, habitats, water 
quality and major pollution sources in Chapter 3. Chapter 4 provides a general 
description concerning Coordinating Board for Lake Toba Basin Ecosystem 
Conservation. Chapter 5 will evaluate the LTEMP management programs of Toba 
Lake, indicate the programs failures and address recommendation to improve the 





















2.1 Water Pollution 
 
Water is life; up to 90% of plant body is contain by water and roughly 70% of an 
adult’s body is made up by water
2
. Without food, human can survive for several 
weeks; however without clean and safe drinking water human can only live for a few 
weeks.  
 
Water bodies such as lakes, streams and rivers were the important source of water. 
However, at the same time people also discharge their wastes into the water bodies. 
During the Industrial Revolution (1800s), most societies had no idea about protecting 
environment. Most human and farm waste were allowed to discharge freely into lakes, 
rivers or streams. After World War II, the rise of Industrial and technological factories 
leads to ever more severe water pollution problems (Jones, 2008).  Before the Clean 
Water Act of 1972, Industries were allowed to dump their toxic waste into water 
bodies freely and indiscriminately (Kenny, 2008). The Clean Water Act has brought 
attention to the water pollution problem and its effect to environment. However, there 
are still many people ignore the importance of protecting water environment. Thus, 
water pollution becomes one of the most serious environment problems we face today 
(Lanz, 1995). And according to environmental campaign organization WWF: 
“Pollution from toxic chemical has threatens life on this planet. Every Ocean and 
every continent, from the tropics to the once-pristine polar regions, is contaminated”
3
. 
Many people and industries dispose their wastewater or cleaning water into natural 
freshwater systems. Although rivers and lakes can process small quantities of waste 
that can be broken down by nature, but, when the limits are exceeded, water quality 
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will decline and the water is no longer useable without expensive treatment (Griffiths, 
2005). 
 
The industrial sector has contribute a huge pressure for the release of pollutants and 
hazardous through wastewater, emissions and the leakage of industrial installations to 
the water bodies (Enderlein, 1998). Although over the last 20 years the industrial 
toxic waste has been decrease through strict legislation, technical solutions and heavy 
investment in pipe technologies within a framework of prohibitions and limit values, 
as applied in Japan (McCartney et al., 1999), but still remain pollution from non-point 
source, groundwater contamination and also an issue of the waste chemicals dumping 
in developing countries where legislation is not strict yet. Recently, aquaculture has 
also gained prominence as a main source of freshwater pollution. 
 
Eutrophication, acidification, groundwater contamination, elevated persistent organic 
pollutants (POPs) concentrations and organic pollution are several major water 
pollution problems occurring in European Union (EU). Although there are significant 
reductions of phosphorus level, organic matters and also pollution pressure on western 
European rivers but, the levels of nitrate still remain high and untreated sewage in the 
southern Member states still continue to degrade the water quality. In many Eastern 
Europe there is also significant water quality degradation over three decades (UNEP, 
2000). The development of industries, economic growth and lack of fund to construct 
municipal wastewater treatment plan has resulted in drinking water quality 
degradation and increasing water pollution.  
 
In North America, one of the most concerning water quality problems is nitrate 
pollution (Shiklomanov., 1997). Drinking water has been increased in recent, however, 
new pollutants from industrial and agrochemical run-off has been increasingly 
threaten and contaminate groundwater supplies. And in Latin America, human 


















(UNEP, 2000). Furthermore, industrial development, mining and agriculture are also 
contributing huge pressure on water quality problems.   
 
Rapidly developing countries such as Brazil, India and China are experiencing 
simultaneously all water pollution problems experienced sequentially in time in the 
industrialized countries, while they still struggle to deal with problems of water 
supply and sanitation
4
. In the least developed countries (most of them in Africa), 
water quality degeneration has been the major environmental challenge. In many of 
these countries 90% of wastewater is being discharged directly without treatment and 
also lack of sanitation has leads to serious problems of pathogens and organic 
pollution (Helmer et al., 1998). In the region of Asia, industry and irrigation still 
remain as the major source of water pollution. Furthermore untreated domestic waste, 
chemical residues, and animal waste has been increasingly threatening water quality. 
And in certain areas, untreated wastewater, pesticides and high nitrate concentrations 
has harm water quality seriously.  
 
Eutrophication has been the main threats to water quality in Africa
5
. Untreated 
industrial wastewater and domestic waste as well as leakages from diffuse dumps 
have cause a major and persistent health problem. If these trends remain unsolved, 
Africa will face an uncontrolled pollution problem such as untreated sewage from 




Indonesia potentially holds 6% of the worlds and approximately 21% of the Asia 
Pacific fresh water reserve
7
. However, industrialization has continuing increase in 
Indonesia with most of them located in Sumatra Island and Java Island. These 
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